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(57)Abstract: 

PROBLEM TO BE SOLVED: To generate dynamic and 
high-speed moving operations of a leg type mobile robot 
more than In its normal walking motion by allowing the 
robot to put on roller skating shoes. 
SOLUTION: This robot is composed of a lower body part 
consisting of two movable legs and a trunk and 
generates various motion patterns by controlling the 
whole body motions using the lower and upper body 
parts. A sliding unit having a specified sliding direction is 
removably attached to the bottom of each moving leg, 
and the moving speed is maintained by putting the sliding 
units approximately identical to the sliding direction 
while the moving speed can be braked by making 
different the sliding units from the sliding direction. 
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^^TCCKOWfCiCCjco "C3!raiiS6{^*ll3i-r * c & * 
<mjt3i^y h©»**lSl=fel(rffiJWSC«I»aiK» h©ji 

y^mj^f^M^iic. ZMP«U»$lli!P(cJ:»)|iriBm^ 

m^mi 3 secc. 8ina±<«f©«*4Ri:^/x»5e»* 
cf#«ijsft*^a*m©if>a < t *» 1 o©ta:^jtc«':>c» 

sa©«f¥/faf->*iSB-r-5jwsi^ifto#:' h©«if^ 
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2 

friB?t3t3.-f h©?&jt:)^[fij4«(ria»ii^B(jajK-:' h© 
itff :^ifii©«c-rftS*i8^-r * c i «: j: o r^^fptc 

immi 0] setc. #Bj«jjwi©?t:^jL- f h©?t3t 

-5t»^ 8 {Cfa«S©WJ5^86a iK h ©«|{1P$(I^:^<*. 
imm. 1 1 ] 36«:, il>ife< i *> 1 -:>©oI«&M©?tjfe 
h©»^:;Ji$i*«ria«i]a:^86n'J<f h©ittf:&i^ 

9 wr c i tc J: -oximsbif^^^'r ^ >^ 5^ T'^tt ^ 

■5Ct4^i-rS«^8«:i2ji8©l«i]«%f«IPJKy h 

mim 12] S 6{c. :3>3&r< i <> 1 •:>©nj«(«r©?t* 
Kco(,>-c»^:m6i4lflrfaifiia:^g6P5Ky h©j» 

20 tf:«n6i(C3iX-i--* J: ^> JcRje^S i i 4>«:SEnI«lW«r« 
jScrS C i {C j: o-rSi|l!li{'P«43iai-r -SXr- f 
*Ci*1$Siir4il»^8fcie*8©j«iS:«KlPJKy h 

[it*]»i3] 3 zMPmEjfawcjcoitrtajw^ 
<!:*«Ni![tr-&ii«3S8{cia«s©iw«;^«i»a»K5r h©jai 

30 iNi©$AcKi:jeiiific%«^m^.s«^{«@^gti. ftjtttfiP 

S«iUl*l2©iJ>tt< A 1 1 rxDmtJicmrft^^X. ZMP 

ff 5 ;^ ^ 9 «?t * i T Slt^^H 8 (CEtt© W 
iC^ilia ^ ^ h ©«ifpi6lltlip*ffi. 

CO 00 1 ] 

40 [«i«©IS-r-5fi?JR:a-i!f3 ^f*:©y*-XA 

h©y*ciXA{c«»). iNfcc. t ^•^>■!^J^^c^'©w 

[0002] EtcBb < 2t:«w». -e-n^n© Bjtt 

K J: »)iB«*:*a!ifp^>* f 4 c i *j-c* sjais: 

^rnsio^v h©^*^XA-^-e©$iiSBWj*(c<i^»3, 

tc. SAr©^fi6WiK:n— 5 •x->--hW;©J:5Jte?&jfe3L 
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[0003] 

35c<if<DilMlfflt3sK;» h (industrial rob 
o t ) Vib'otii, 

[00041 «ifit!{*. b h ^•!^J^^c <!f <D 2 JSEififi^tf 

[0005] !^P3¥3 - 1 8 4 7 8 2#ii«K: 

[0006] t K3[)*i*y :<7-XA-Maf^*x 5 * U- 
€l/<»: TAiaSj (Dad^v h (human o i d r 

o b o t ) Ammu^v h». ^fees: 
[000 7 ] Amm^v< uAfumtrntti^u^y h 

[0008] 1 ASa^ffJ^^}^-CS>i>. TiScfc 

y^-i/a>Xi^. **l>»XJi<— ^/il^i^tti'. AH© 
iU&^ *i XA ^ fife© 3 * a^* ^tflfS!t^H©jlM{c 

[0009] 5 1 0(3:, Affl©-'^'- hT^-i l/r^ffi 

•r3tcfc%ttS{SE-e©flfe©BS*«±©«i^ 

<cJ©lI«:*JW4AWfglft©3aK*tf5a#y h©M«'C 
266. C©a©a4«7h». AIBI©^i^%©SS3'£ 

>5:^B«:*Jl»t:. AIHI*>6«t*D»)«c*i6<l^{c^gf4©ffl 
it-r 4ABBX»«l«i^©jiaiiS*;S*^Sl.. SltfeiB-CS 

[0 0 10] mt^. lis^'c»]Gc6«t(r>il»$^«a{t:t«: 
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jnr-SJr^^KiS^. 5'n-^5S'?>4fiSCnjJ<v h©J;^ 

i5n;j:5«cttff*uri>*2js*ffp»J<?' h©^*i3.- 

*>«tt>»)Sl>«-c*55 (m«. ii5i»S« r2fit&tfo 
jj<» h©3>Ha-^l'J (a«l»«SI5^cMJKXfflJ<«JM 

>No. 2 5. 1 9 96APR I L) «r#M©C<!:) . 

Ara©tt3Si^©si^a4AJa*s^oJ^fls•^» 
[00 11] AMMasj*? h©mj6©ioiu-c. mm 

im-urmoi^riievubi. i&u. c<om<ommi 
20 ffltci^kufcojKs. H4. «se©ffljft^K»afiB*^ 

3p-r ^ c i i)ifm ' S5ifp±©M±©aa®t:* o . 2 ja^ 

3s-r -sfcj&K^^fe© e AS-^stimaitg^^^fc-r 
(W«i!5t^) . B?BP«:ir©eftK*«iisi/X*«asr4 

iiSAi'fe. PjKur h©{^-t'86f¥©i«)Lh-C. thi 
[0012] AraSta>K5' h©<fi©fflifi4 Ur. 

iif^B©«ffttir©^{§3Scai«<»5«t«)t>. ^jsapn 
4. c©a©Pd<5' n*> t h-?>i^;i'*if©2ja©iiLSE 

^tf ^ K|igJ*i3fs*^, ^#ffil)3M©ttf^y *^X 

^©a«S{cn?t?ca6fp%ieK-r-5t: 
i*M±©ew<i:^4. b ^•?>1^;^^c^©^t4© 

40 f^©«K*jWft*>r*sci**a*oir». 36«c. 
A:^ 3n/ti6m>-^' - >**K:,**{c|^-r S/clt-Ctt 
^j:< , ffl*©S«^S8ffi ( rjgj&4j rofcij , 
riip<j ttf) i/fcttf^^s 

^ncihS^^tii. coMrnvzis^^x. bh* 

[0013] ll{c^»l©<t^{c, AmM»W©MI5^& 

50 o^A&^¥^i>chim*Li.iifi. c*iii.mismictsi 
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i!>j5c < i fcs 1 ooT ^ a X - * iiaia-r 

10 0 14] CO/cfe, A«:<fcO fettS*>«:^&lr>5»C+ 

[00161 w^ja:. ««ttfcDj:5<cuj«i:i4««?oa 
«*iAra®^ffi©is-csp«i-cffij«5c«if^*-r-5fc«)K:s 

SVib^Ctit. AlfflXi^«ci*©ai^{*>6ei«:i»636»'C 
[0 0 1 8 ] 2J5^3i:^tf%tf ^ j«l5S«J«lD'Kt» 

(0 0 171 2JS^^|ftcj:4«lS5^*tf^*-f:/©ia 

[0018] ^tf^Ktt. wa}i:mfjm(,cmj:^x^ 

rZMP(Zero Moment Point)j3&* 

[0 0 19] cijjff h«Z)3c«^!f(CH-r*«SS<Z)^K 
\t. C©ZMPi&J&tf©«5ifl[*((SiJ©««iiLrflB(,>r 
ZMPai5«:lt-:>< 2JB<&^f-'^f S 

[00201 {^it». 4$Ba¥5 - 3 0 5 5 7 9#^»: 
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«. )«iiC««ioii<2' hcDi^tf*fl®«gecoi>rpa^or 
(.''g. wi<i!imcim<!>mfmmm. zmp (ze r 

oMoment P o i n t ) -r^cto^^ffr^i*® 

fflcc-HS J: ^ (cwtsp-r s *><or 

(002 11 a/c. «FraiP5-30558 l#4Jf«l«:iB 
f^) rtSU. J^Jdl. l6i«I^CCZMP7SJ3^^^®«: 

fe^^f5t/cWZMP©sS>»S*i*0. *!fCD3c3ett©l6l 

[0 02 2] !HF|g¥5-3 0558 3#4^tC 

|t|i^tta>K9 h©^^»iiUS«ZMPS«liftiE«cj: 
orsnfflirsjigfc-pir^rKmi/rtiS. -r^cte-fe. is^i 

4r-> . -r-^r^rffil*. ZMPSrB«fiaS{C-i!cStt« 
J: 5 {cWSIJMffi*|g«)^4 i i fc (c, ±«:©fim*Mia 

ur. •eo*ifflffl«:i£t;rga3£snfc*ff-'>'f • ^ 
-4f©id:*mi/a!ffi*^^*J:^«:ortv-5. c©«i 

<*; » »i!±» tti U]SS« j£2(> £ C & rsS»«rlii%r » 

*fcZMP*issfiia{c*(iapr**©r. prwaa^tc 
*ji»rttisr m L ffle*^ or t>3ast*i)ttt» . 

[0023] SJ/c. !f$5a¥5 - 3 0 5 5 8 5#^«: 

or«Kap-r5^«:o(,»rMS%br»,»s. -rafct. ra^ 
«K:fa«{©i«i5s:^s!in5je5» htt. zMPa^fflaiHS'j 
ficigi©rn**jiWLr. *4a*fl©H^*«(c)wai5©- 

0 {c*--'' > h Lr'g-*a*Jmc^t2,«lccWfip*«g 
«b"r*c irS5©^tf iff ^ J: 5 {c^corir*^. 

(00241 #58^5-3 0 5 58 e^^^tC 

-9rs«ffli-r-5^fc-o(,»ria^ort,>-5. -rjsctJt. 
«{cf3tt©lfiiSC^Iftn#9 Hi. ZMPBSfiiS«to») 
©*-y>h*t^aiL/. *-y> f-jJi^Or 

«. ^-n^s^tc^ci J: 5 (cjaajiiBsjir* c ir«3^ 
tf?rtf5J:^{cCt-5ri»*. 

[0025] 

siaaojK? h©*tf«if^{cMi/rw. zMPisgjescfj 
j3iiB&»tS(c^(.»;^!K^©i)F!% • ra#K««eE{c«r$nr»r 

[0026] O-fy^Lfiifib. mfWl^itm^tSia^ v 

h©s*«jf^<*->ii/rfisrB*s*J. ttfp>-* 
->©^rrtta:i,>. -tfe*«>»5e#PKi«. leiitariMf 
• ^tTa»fp*J^ter *4 c t*iffn;fci^r . fsm 

©»|6H»|9IS«J©«Ojfflit*ff 9fl&. i?f >7'ttf^. IS 



(5) 
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[0 02 7] ifc. 9^^>y>hrSlW©AWSJ 
a^yhom^iCit. mf-Mn. J^f>7'^C<!f, AM 

[0028] mw. W«a;ttad<^' htcn--^ •;^'>• 
[0029] siesfecoiwscgsttnjK^^ h-ctt. 

^9bu4ivl''Cit, M^immt2. 0 Km/he 

[0 03 0] T^-Oi'cDSftftfdSlJStf^cttcJ: 

tfpjKt» h" T I TAN" (Proceedings 
of the 1999 IEEE Internati 
on al Conference on Roboti 
CS &. Automation Detroit. 
Michigan- May 1 9 9 9 ) 
l/3{Pl/nc**e.. T I TANK. 4S.U^y \-'Ci>>)2& 

J: 5 ;<7 - XA 4SC{KS C i 1/ *> Sfi^J 

i«l/"CI,»^CC». T ITANB±K^r^^^S«^fi£ 

[0 03 1 ] *iffi8©aa«j», ^-ii-enomftjw^i^)* 
scf m£icKi(^*iaiSfl<j«c« 0 is uiiff -r s c t tc j: »> us 

[ 0 0 3 2 1 *«woHa*aa<j», a-9-- ;^-jr- 

[003 3] 
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[0 0 3 4] CC-Cg^m^a^-y 
JSJS©aiatClSg»[©lEllKl3— rp--7 • X 

[0035] ttjt^LX hW, «^iH3:Bj8jiMl(C*t l/TJ^ 

>a: ^©al«®lw^:s^«l8(lf¥''^•3» - >*siff -r s c i*j-c 

[0036] » htt. »jfefrrfii«:»ofcjittf# 

I6JK:»Ki^^^:^;^c^©*w*i*»*>6^^». c©fc 

SBj«ii»©»*a- y h t:mn:^^icm^i> c t 
■r. «3t*©»«iia«*^«-r*ci*s-c#«. flirtr. 
f&^:)^ifii«:-ai/^c(-» (mtf»3t:&r6iiie3S!-r4) it 

l^-^i^fftjSffij&i^ 1/ A:<!: 1 o©nTK{|J9(c49C» 

h©?f«:«ri6i«rJ»W^«6a»Kt' yamvi 
■tm VitSSlS J; 5 {cS3£-r •£ i i tc. SEHl«;JRl*a 

Bi©ffl-ce^:t»*^3-&5ci-c. S(I«i;fT?fll*«ffl 
[0037] b:fc*ior. :*^?g{c^^-6MiiC«S&P!Kf 

h{cj:n«. a«©Mfi5a*s©»*«o-css{c^ 

l/©«Wtf^-''53'->©**m»T?&jfeI!WlP*tfl.»v C© 

•6. 

[0038] «lS»«lO'J< » h *J-ai©»itlft(t*tfo 

[0039] iSifc. W^SSP'K h «. 3 SJiB 
gina nJ«lJWI©^a5RW^l9i»*<*tat- *««fiFgK*l2<!: . 

[ 0 0 4 0 ] SEA:. :4s|£?8©»2 ©WM«. 2iSi±<0^ 
iatW3«P6^tiT)Kt. teTJe©±:fr{CfiBiaStlfcJ:«:i 
T«©at6«: J: 0 #a©Jftf^''^• i^- >«:SI 
sS^-SW^aJin'Ky h©«)f^*llflJWjS"Cft-5r. IJIB 
oJ«»l«i©»S«T«SK:(*^3£©^t^:*flSl*NFO^t^a^ v 
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h ©jiMf i$i©^c IT ft isaffif-r -s c i tc J: o -ctftjfeWi 
2. 

( 0 0 4 n mmtit:xz. v h »«WBiin»w«c*n.T« 

[ 0 0 4 2 ] sfc. miiimmmit. s etc. sojki 

1 0 0 4 3 ] mmmmms.. s etc, :i>/j:< 
[0 04 4] gswrnwairj^©*. s^fc. ii>i&< 

i 4, 1 o© pJt(lWi©»*:2.- r» h ©?9*:*r6j*itriaKisc 
h©iltf5?lSl{C3S!Xri<l:^{C»3£-r-5i<i: 

«>tci»njttj(ii««eis-r ^ c ^(c J: o-cimffffi^^u-r 

10 04 5 J ifc, Kttf^SOfiPi^r&Jt. 3 etc. ZMP 

[0046] Jktc. mmms^tb^^v h», mmii^ 

3J«iW©«flcRO'gffl5*tfeffl^-&«fl!UiiS#ei. 

6{c(s^. 3 etc. mn^ma^ 

et. mt&m&.¥^m. ai^«(iia*ia#a©4>«t 
1 o©ni:t>{cs^c>r. zMPimmmK.j:*)mim^ 

mbayiiy h©S^^3eiKHai*tf ^ 7'*{SA-ci> 
[0047] *#6BJ©Se(cffis©BW. 

ai^r ■5*«?i©ii«fiM-¥>am-r iiasK:s-:>< j: o 

[0048] 

[i%ii9©lli&©^]!S] J^T. 0M%#Ml/%;»^6;^l&>» 
[ 0 0 4 9 ] 0 1 RVf^Z iC{t:^^m<omMicm^tli> 

[0050] ^if^miimicmiAmmtiJtiy m o o 

AMSojK? h 1 0 0©ja¥«:p-5 
. 3.^:.^ h2 0 o*ii«-r*^*iri/r(,>^.. o-^ 
'T.fr-f'Ai/^ ' h2 0 0W. JSJS©a®K:i 
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[005 1 ] ia3{c^nr*'>{c. AMMnjJ<?r H 00 
©j«iSBa-^» h©jfe4Si (04iL«jairMfi5giJ©TisS) «: 

». »fiffl*JaiT^^©x7-fa^2o i*siassn"ci» 

•5. ffi:^r, ;^er— h200O 

ja^PiiBJctt. J^^^ ^2 0 1 *»A-rS;y-^ K • U- 
-»U2 0 2*JJ^Sn"C(,»4. 

[ 0 0 5 2 ]:«/-/ K • U-Jl'2 0 2 ©»APifi«l^K:«. 

?^<^©x h vJ^2 0 3*ijaT©±®*>p,ffif5aaE{cB2 

10 i9:3nri<»i. 03{c^-rJ:^«:. ;^ h9/N-20 3*5«l 

m^fcxm-Q^a.. ha k • p-jpe o so^ad*^* 

tCgg&Stl. • ;:^^r— f- ^ >e/ . a- ^. h 2 0 0 

i«c4. ^-n. a4«:mrJ:^«:. F • ix-;W2 0 

2*i;^^ -r ^2 0 1 *^^«:S?SO/ctt®-CX h v-'N-2 

0 3*a3tlS«:5?msiir*ci«cJ:0. • ;^er- 
f^^>i»'.3.-»h200 *WS|J3.- V ^©^feJSKHje 

[OO53]05CC«. n-^ • ;^-Jr-5^^>i<-aLi 
20 h 2 0 0 tCHX»)«W<5n/c«6m««{CO(,»rS«l^-C 
a— 9 • X4r- h©J:!>/j:»^f1^*Jf®(c*««|I 
•r4fcJi>tCW. $ija(flB©A:'3fii<i:t-CJST*i5RB{Cg|* 

L-cc>^4>s;»>©^K&{i^^. n'^<mtmsi^m^ 
[0054] «(r«©^«&stS(cMOt:», o • ;^ 

^^9^2 1 1 1 B*flH,>r*im-r4Ci*J 

-C*4. tUt>%. Wm.J^*i^W^Ui^v MOO© 

Sfi*iEnJnsn. s^*st£tf itts.f>%. vif2i i b 
30 iB*jm»i/-c. 8ffli©wj»i%«ia-j-*ci3&jr#*. 

[0 05 5] ^ttjiatcMLriJ. ci-^©^ffl 
(c{=fig:Stifci>a-3'' (IsilEftitatf) 2 i 3©ai^* 
a{c»wr4Ct*J-C»*. T&tofe. x>3-F3n 

fciaiBttia-9©nja©a«:^o»«ia*i»*»»). m 

[005 6] BI6&cfia7«:«. m&icu-9 ' 

f-y>y.zii5rh2oo 'S:m*)W-ftcAmmu:^v h 

1 0 0*ig8ffii*?S3ferS«lf^««r«rSC^^©«'«r*>6 

[0 05 7]ia6Ry:|a7%Mr*>^*>S<l:5tC. ;^tjr 
-7"^>ii'©it*{Cj£:.S^C^#jl«l©yN-ir->tt. IWiC 
^Sbnjiiy h 1 0 0©aEbS«|jS±*»€>t>§*S:snfc«i 
ft«iHrt'C*S. m»Jftitn«. o— ? • > 
y • :x;:. 5r h 2 0 OirU^y h 1 0 0©S<r©Bl»lW«: 

jaffl-Ticitcjto-c. «!iM*iK:«*fcMfa5aaao* 

50 MOO *J«3fe«»f^«rff 5 fc»©^#aa6-'S H - >©ff 
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[0 05 8]3e.(C. 08 tew. COAMMP'J^:' H 

0 0 *«*«-r-sMfisass«»fiJss:^W(c^i/rc»4. 

Si 1 *^tr±<* i . i^8tl«l<1^'&S^-r i 2 2|cO«ia5*> 6 
. to 0 5 9 } gBSPl 43t^-r*mMg5». «Mfi53-«i 

eaffi*wi/-cv»i. 10 

[0 06 0] $lRm2. MHfii!l^-^^llk8&. W 
MgSo-;»H49i. ±j653-ttlOi. WMfijSt>g^«i 

1 1 i, lirWa-fAl 2i. *mM«5t5'9^l4l 34. 

h 1 0 o©5^3c«s(ii!Bi^*ff»fpaflfiiP«:»r«aF^-^ 

■5. 20 

[0.06 2] */c, TM*«l(!)ETSaE&S'*©MiaJ». 
JKMfi53-«16t. naMfiStsr^^ttl 7i, flSaa»n 
-^UWll 8i. B?Ki5hf-y9^«il 9i. SlrMgSf f 
tt2 0i. Mfi5P--'Pf42 li. SSUCJBS) 2 2 4-0 

©3S^». :4^ifi{^K^spsK-y h 1 0 o<Dmmmiis 

*^SS-r-54>©<b-r-5. A(*©JSSIl (SJS) 2 2«, H 

it^wB ' 0 @ d&s©;^Jli^$^y£Mjit^& 4 30 
SGbai:<!:-r4. i/:^«('9-c. 2^©&0^»6gAiK-c 

[0063] «±*i^^fitf. *^liSPI«:#SAiaiM 
PiK^r h 1 0 0^iU-C». ^ttr3 + 7 X2 + 3 + 
6X2 = 3 2aSffi4Wr*C4K:tt5. (10. x>5f 

-f^^>y>nsjw©AWfflP'K?' h 1 oo*«<ij-rot> 
3 2eaa:(ci!S5£snsii?r«itei>. atf • 8?f^±©iw 

[0 06 4] ±j$l/fcJ:^«cAffiI?BP#5' h 1 0 0*s^ 

n-5. ^i-8l±-C^!5:Ji^6;^4Pl/rt h©S«S^t:JB<^ 
(Cittffi(3-a-5Ci. 2JS>^tf<bl>5:F3c)£«ii«:(C)l*L 

•^^-xK• Ti'^*x-*(cMLrt3:. mtf*ia«Att: so 
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wx.wsiZixr:\.^hmm-\ 1-3338 e-^mnKc 

[0 06 5] EIQtCtt. AMMP4<f h 1 0 0©*(liaJi^ 

AlfflSPJl^f H 0 0». t hCEJS'&^JgL/fc^fi* 
3.^»h30. 40. 50R/L, 6 0R/Li. St» 

:eSt^2£©S**5t-r«g3»-C*S. W.TIil 

[0066] K^mm^v V 1 0 o^(*©«im*. mm 

a.=.vY% 0«:J:ori^&«j{c*«®3n«, ftdtWa-r.-^ 
h80«. CPU (Cen t r a 1 Processi 
n^Uni t) • ^v:^©*ll@K=i 

«JgS6S<>PiK» h 1 0 0©#»fi®«i©f'-ii 
■¥>av> F©«S€:tf5-f>i'-7*-;:^ (l,>t*n*>EI 

fnhtsx^) tt^*^^yd^ialBIgS8 2<!:-c^fi^sn4. 
[0067] miS(iis». pjK^ k i o 

Apjspji^y h 1 0 0 o:mmmrj:n«i^mt. nm. 

i^tT-«>*©fl6©±te4*»ft:Sa©aHftl^ 
{C. ^®^-:/;l'<!: ©^^*#«-r-5i£JS*i* < <c •) . 
a2SSBI^^liilf¥m4$tfS{|f^©M@i«i^(c^j:«. 
[0 06 8] H8(C^U/hP3j«9 h 1 oor^©«sifiis3 

^sni. iia53.^?r f.3otcw. smesa 
-«i2. •irMfiits'9^tt3. ■irMgifp-JH*4©S«€ 

^mn^^^x.-nA,. mMg5P-^i'Wri'9^*x- 

[ 0 0 6 9 ] «:|f6l5a:=. y ^ 4 0 (Ctt. tf v 

^145. {^sfd-ji'tte. 3-147 ©s^ *^3s-r 

g=-*x-ifA,. i*#3-«iri'5^*X-ifA,*J-etl'€' 

[0 070] WgSJt:^!' h5 0R/L». ±ffiJL 
Xi» h5 1 R/Li. |«B®axy h5 2R/L4. KT 

Wis. wwfisp-^i/fiio. jdna-mio. tmm^y 

^Hii. l>fMfi5a-JU«l 2, #lrMf8ft!!-^Wi 
3. *lrMI5P-JH4l 4©S«4«3^^4MRIfi|itf 
^nri^f-^^s.-Hh,. WMfi5P-Jl'«Srd'9^aX- 
^fA,. ±«a3-«rTi'9^aX-irA»,. MMI5t5»9^ 
WTf 5r^*x-afA„. WMtBP-il/ttT^^*x-^i 
A»,. #mMfiIil^>;'^«lTi'^*x-3tA... *«Mfi!5 

n-jH4r ax- 3j A. .j&J^n-eniBfii snrt* 
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[0 0 7 1 ] ttc. mSizL^v h 6 0 R/Ltt. 
3,:^vl-dl R/Li. JB?a-9 h6 2R/Li, BSSP 
h 6 3R/L«:«i^b34a«.*J, flapsi®3-Wi 

^5.^*419. JB.lfMiiie:»^l42 0. S^MSfn-Jl/ 

n - juttr i' ^ » X - A , lAJ-e-ia-etiEii $ nr v> 

[0 07 2] STi^^aX-5fA,. A,-«, J:«5»* 

ur*-df • ax» hrtK;«tti/fcaf-^:/<o/J>®AC-i>- 

[0 07 3 J raaJaxy h3 0. <<:S^a5ax-? h4 0. 

X5,hs«:. Ti'^^ax-^jfigttM^ffici'mffliSPa 
5. 45. 5 5. 6 sAi-tn-etiiBiisnrt^s. 3& 

(C. «1»8|{6 0R. L<0&Si£iliMmL1cil^ifi^ikmr 
«.^«6iia[Hr>1^9 4ZiCK9 5*^«-r4<t<!:*>K:. «: 

[0074) 3t^S©fiC^-CW. a§»•fe>•1^9 3 i UT/JOiS 

«:> -^'-/i'a • f 5=^2 1 iARafK^2i i Boifi 

*^t>1t-C«fiRSn4. */t. ««)j$K-b>1^9 4. 9 
SCDS-^B. ;^-5r-.^^>y . jtxy h2 0 0OO-7 
«S®tC#S:Sn/CX>3-4r2 1 3 (|5«£<ftttiH-) K.^ 
orfilfiRSni. g5lfllSSB-fe>-!>-9 1. 9 2®ia*K:J: 

0 . fijs 2 2 (oismRmsmm. oc»r Bwasa:;^ ? 

[0 07 51 iftWSPSOB. S-fe>-9'9 l~9 3<Z)ai 

-c**. j:*)Atmicit. wmms!^3 5. 45, 55. 

h 1 0 0®Jh«. RCrF««>«8Wl/fc«rf^«l^ 

JSePiilft. ZMP (Zero Momen 
t Point) «lijt. i^^Sb. ±JSm. ISSiSiifg 

a^*a^se•r* i i fete, cti6®t5B£rtS«:«eo5fett 

f^*J§^T*3V>H4SBIS««|IS|53 5. 4 5. 5 5. 

[oo76]-tor, &*i<vmmmia5. 46--C 
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«. £$lJSPgi58 l*»6<D«m3-^>K«:^«ll/-C. 
SSTi'^^x-aiA,. A,-«:*tt'-clB«)iW«ip«#4W 
:t»-r^. cc-rs^ rzMPj itt. ^<P<omS::f}K, 

*/c. rZMPDiilJ itt. m^ita^'j H 0 0<D# 

[ 0 0 7 7 1 psj<!' H 0 0K:3^l/rp-^- 
•;^^^-^f(t* rffi*>i*ij ci(cj:0. ^If-tOfclif 

[00781 3ii^<«rtt. igiffiWKttia 8 (cmrsna 

iK? h 1 0 Ott. ^tySOT^^jris^jtl^aiJ^cll^om^ 
g#gS*4CitcJ:-:>r. *©tf»fi*giMr4Ci*i 

[00791 010 {Ctt. 3{5||*gi«|K:«^S±#aiI&/<a» 
->©tf-#©A:Jt)K:i»A3ti4. AMMPsKy H 0 0 

[0 08 0) 01 0fC*Jt»-C. 0-XYZffi«»tiite*f 

fc. O' -X' Y' Z* 0l««WajK5» H OOiifc 
tC«l<a«lffie^{C*sW*P-;l'. 3-SI*«r 

(c^p^enytKsS^s-rss^:?:^* »? . m, ».i mm<o 

H^<OS*. r • , tt i 9S<DnM<omat<if h <ffl 

]il!l$<J1li|l(c4»C»-C!^(cfiS:0:JSSI!9^<DSSttin„. -e 
(mS^ifhMtr' . <r' r' r* i 

(008 11 010 u:7ji-r$¥mm<o0-&^m:rji'ic 
^*-y>bSCtttr^'9^f4acJfp-^i'«i«:Mi/r^ 

[00821 C©^ ^ tj:0-nimU'e7'Mt. MfaJWT 

J: O^fiSr* c i*Jt?* 
(0 08 31 (1) PiKf H 0 0^©HS»^&** 

(2) «jj^t*«5rr*. Kj^©a93e*j*tt. lasiit©-^ 

(3 ) ^mm i m:. M'O^'&^it. ^(om'C^mitnm 

(4) #K^m,*, W^fiigr,*tp.i:>il/. -eoSS 
{cW:{^l,feim«:^oS(«:i ur^Ti. 

(5 ) 39ii{cji«si)siso«&«j^'r]tct>^stfi4€i±«ji 

[00841 ^K^iK^f'^wtt. «tott. 7 +7 U 
-A • ^^)Ui!>Kmr:ui^v h 1 0 o*a«ufc«>©r 
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10 



20 



:^mmm-cit. 01 04S'T:t>*iJ-5J:'5tc. c<o 

6. 

I 0 0 8 5 ] 010 {C5^-r^^M^*^JK^>IK8|Jtt 
(00861 y:ir»-C. 2|^£6SM{c^^S AMMn>i< v h 1 

0 0 nmMWjiip^n t> fc«><D±MM^^ n - >©»mAa 

(0 0 8 7 J hjKj. Hi. mSS, »11pfi>miX.'?tb^ 
«<fc5«:&r>trc»s. sfi^eSfiWK^^iniK?. n 0 0© 

•^-•5J:^{C)&:-3r(,>S, CC-CS^ZMP (Zero 
Moment P o i nt) W^Ht. m^^W}n^v 
h{C*Jl»r. SIS («u<»a«) «:*s-^-cfl$®{c 

4,p : ZMP ©iSMt*^^ W^ 

[009 1] */c, OsKf h 1 0 o<om^issi)i-m 
<r' H,+ r.. = c ons t) "C. fi-o. iKg|J«^*l-fef 

[00921012 ^nkLtcHm^mit. PsKf M 0 
-£-©f6©«)fP, i£5i:?^«ll^©±K<i:(* 
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hj!»i^l/^i:l>J:5*^©Ci*#^ (Siras) . 
[0088] *||i&t^©J: ^>k: i o©pj«itti**6 
*}*o|Bl^^8()PiK5f h (E8*#M©Ci) ©ti^. 
*JSa52 2 R/L©fl[ia<!:l8ISIJ©*¥fiUg2iCm3{Cj: 

^ > d/w»f^©;fc«>©jsap»to-'-! 3» - > €> i i> 5 
citt. wi©5g»"r<eto*TJK© r^sj %»«fr4c 

<!;(Cft&nt6i5:l^ ( r$g!j (ga i t) I^fflin 

©«lf¥-'^•a»-> (Witw. a©»3&>-&:»©iraif5f>-€-©5' 

[008 91 01 2{C». :*3^«^K:^-5PsKy h 1 0 

a*ti©iwai«Bi*«*7 0-9^ t - h©?^s;'C5%0'ci,» 

•5. mo, «T-C«. 01 O{Cm-rJ:^«cie0-#TgS 
^^a^^H*7'J^*ffi^>r^a^<^» h i oo©#M®fil[S 
•?»t(ifTP*faarr4*>©ii/, r-o. tt»K:ifsi/«T© 

*/c, d^yj^* (' ) ##©ia#{ijia6ffi«ai©'"{^^ 

-f^Srtaa5T4*>©i»BStlfcl>. 
[00901 

[%11 



40 



[0094] y:tc, i^?^ . 0=f'm0'&!mm'e^ji'=s:m 
or. jsss. -ei.r±jgaa6(cj:o^%*^«.KS 

ZMP±-C©tft»5^ftl|. 0-JUttl;t)»3©S*-y>h 
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[0005] 'A\.*'C. mm ' ^^TS^^M^jfi<H*^-'^* * 
?»:/S13). 

[ 0 0 9 6 1 i9:^ZMP±«:*j»^*-y>h 
JSO' -X' Y' Z' i-CilWJ-r* (Xf^f^^Sl * 

-inhH{ihy +% + gy)+miigztty ' 
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4) . j:o*{*W(ctt. sap, ^orjjfeaaiKc 

J:0^-r-5>*-^>h <M.. M.) *S!E»I^©«i 
[0097] 

[»:2] 

-rimpy)— Mx(t) 



(1) 



[009 8] ©I/. «T*»fi!ai-r4t><oi^4. 

[0099] 



^ [3^3] 



1^2 + ^ = const ^^S9 b— )£) 



[0100] ^t»-c. ±ia<DZMP*8^c ( 1 ) 
Biaj*v®rt«ijS*»m-rs (>^f^3r7's 15). 

*ffit»rzMP:«rg^ < i ) *»< ci-c. 

jl^^tS: <!: L-C ®Jgg|J<Z>*^m!*fia ( r . . . r . » ) <D 

[01021 ^l^-C. ±Mcr>J:5{CL'X©6n/t:^*a 

^rU<»*»K:^K©BjS*»6aaiajI«» ^ 1 0 OOfS 
le&^f'Jl') «C*jW2>^ZMP±<!!>-=e-y>h (eM 

eM,) «:»ai-ri (XT'- VP'S 18). ^mmf:f 
j*tur-jer**4i&s»ncc>) . 

[0103] «(»*f*Jl'«:4aW**--rf> h (eM,. 

eM,) w. m&imsb<D^&-ri>'e-jt-^hm^-cih 

4. iK<;^f^?':?'S 1 g-ct*. c©-*-y>h (e 

M. . e M, ) J^ffl[*-5*;b«:*JW*ia<H*-y > h© 
HF^iKcM,. eM,) SfejSS^'SA^^^iJSirS. I^^fil 

[0104] ffi55r, JRaf^f'^KCfeW^*-^^ V (e 
M.. eM,) 3Wifi(H*f*JPtC*jt^**-y>K6lWiffii 



< £ M. . e M, ) «±-c* rjfc«^«:». JBIsS*f';nc 
(eM,. eM,) *ffl(r>-Cjfi<K*5'-il/ 
20 K:*jlt*J!lt*n«^*--rf>h (M,. M,) /£«EiEl/r 

(x^!i.:/s2 1) . f?!yfZMP:^fg^3ia*iftr>. 

[ 0 1 0 5 ] 0 1 2 {CmTiiffil^JIBK: J:n«. oJKiW^r 

30 fc. ««i»»**eaaB»>6«cs«^ttoiKy h i o 

0 (|g8 4#M©Ci) ©Ji^. Sffig»2 2R/L©tft 
SiJSSP©*VfiiaiiS3r. MI©3S»-r«cto^TJK© 

[0106] la 1 3 {c«. :$m&micmi> o^^y 

h 1 0 0{C*JC»t:^j£bfc;^er-f-^>^l!lifp«rtf^ft: 
*©. KaJjItt®«r(iiP«ffl*IHK:R|T4fi6©m7ia- 

40 n^y h 1 0 0©SM«!atiB^«tfP«fBifi-rSfe©i-r 

[0107] mm^imt. o^vhi oo<cmf^M 
m*> •*jgo*ir©«ifp*Ji5%r*e©3.— if . 

. 3-5'> K*ifim-r-5a'i<-^ h 1 0 O0mmt. x-jr- 

fl!!©Sbff. mi^. i£&:ftlll$©±JK&^«^<r>A:S- 
50 T*»J:t>, 



(11) 

IS 

[01081 tf • iS(l®gP8 1 

.10 

[0109] ;*c(c. mm • i¥-'^Wf^m^m.^^)\'^m 
i>T. jegp. im. -euriteasiicciois^Tisffi 

(M.. M,) *»WrS (Xf !»7'S3 2) . 

[0110] •^x'^^'c. muimmpm» ( r ' r • 

*Ci*J-C**. Tttto^. C<0*B^K:WJRg|W>«(l*4 
mi!W&«l*«!:bTffi^L&Ct*l'C*^. FFT 20 

[0111 ] y«cc»-c. tasezMPi-coKf ^tt. n- 

[0112] iJtV^-C, KSa*¥ffil^«iji©:?-y 
*»ai/, 36«:2»7-yx»sii:ji5raT*ci'C (X5^ 

3 6). CC-C^i5ti*)tt(HJI?W. gcJE*^?f?Ite<cK 

(r».. r»,) T*!), J:»):B:(*WCC«ZMP*tS«tt 

[0113] nmtifc&{m±.'C\Si^^Wi^fcW^ 
5i->©lfe5E-<@EiE*ff^ (Xf^trT/Sa 7) . C<D 

[0 114] '^x^^x. jd^cDjr^tcL-rf^enfc^^a 

Sb<«*«tc*<<D«jiS*>6.!6:Sa»J<!f h l 0 OOffi 40 
af'fe^^Jl') tc48W-5ia3eZMP±©*-y>h (eM 

[0115] iKie*f*;WC*jtf**-y>h (eM.. 
eM,) K8Pa«l<Da^r**-^>hKS&r* 

«!5< Xf-r»:/S 3 C<J!>*-->f>h (e 

M. . e M, ) *iiam*f'Jl'«:43 W --rf > h ©i^S^iii 

(eM.. e.u^) miif^ij^'i:msm, wm.&^m so 
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tifiVifftOt: (Xf-y:/S4 0) . 2|s:^«'-9=->^S: 

[0116] fl&7^. )^ffi*7"JKC*jl^-S*-^> \- (e 
M« . e Mv ) *ijfi<H'=e-5'-'l'«:*JW S^-^ > h Ogf^ifffl 

(eM,. eM,) «±'r*ofc«^«Ctt. Mfflf^f'-n/K: 
(eM.. eM,) *ffll»r#paB8'=ef' 
;WC*Jl:fieE»I^-=e-^>h (M,. M,) «r<giECr 

(xi^5f:/s4 1) . wc^^-yxaasMi/r. »^ 

[01 17] ^^-cinw, 0 1 3 icmffimmmK. 
^r>r*>. 01 2-cmL3t^!ai^J®ii§i«. i*»a«i^ 

«l»-CtrS-C*55. «f«C. ZMP55rS««>3BiiiiWJJI 
tt'feiSjSltc^i iPlNftc, FFT (iSiS^ - 'J x-tS. 

[0118] »l*)I«|-?»±l&aSll<i:». 

IS/C. SnJillJ«l*l6ia©H®aSa©W^S6P'K5' h 
10 0 (08 *#M©C i ) ©«^. SJaeP2 2 R/L 
©fiiSiJgSi5©^3-CW©^*5— S{CS*S©-C. H 

gpasb-'^ ^ - >**fiS-r 4 c i «. «i©^^-r«c*>feT 

[0 1 191 01 4~iai atCW. P-7 • X-Jr-f-^ 
>^ • jxx 7 h 2 0 0 «r&n»bMltCil$LA:Mf^8iiQ 

HOOt&J. X-!r-7=--f >4^S(lfPtCj:»)eit*-SC> 

[0 1 20] 0l4«:m-rJ:5«:. *raJ«i©flaKlgiS3 

;&Wig|5-C(iAj:<fflWap©;&4|g«&3-«*-C<>J:i» (OT. 
^«fc;£:e©«l©W«lSr5llftl/-Cfc J:«,» 

. [0 1 2 1 1 36«c. :&jajg^fcs^ai3i*-cfii:^{ci**«) 

.«ai»n-rs. c©<bif. SE®ftSfe?r»fM©ffl(cisge 
•rscitcj:n>r, mm. ^isii. &a^£]teiii©c»m 

[0122] ±iabfc-ii©sftf^«{c«. zMP*^5e 

ffi*lJ3t««5if «.ZMPfil»*lJffl (0 1 2X»0 1 3«r 

I^OiKw h 1 oo©a5»4«jeftstt«si*i»±r« 
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[0123] iEii, ^6tm. mo<{tm&m^>rtxiif>o 

n-)inA:^iPiicm^^. coMm. H l 0 Ott. 

^itiif^tti^. zMPimmm mi2xu@i3 
«»%3c3e{fc 3 -liis® «iw±-r -2. C i *4-C * i. 

(0124] SfSWEKV.ASWjetD^ttilKS-rjaSt- 10 
Si. HI 6«:5t'rJ:9tc. 2H«l©fiJRISS3-Wri'9=- 

0 0 cDiitf 5STSi-r«:*)% tr y w— SScl/«cv>ifij#«: 

nmftc JSC S J: ^> {c^SftS if -CI* S. 
[0 1 2 6 ] S6«Cv fflai5«S!«l$1i-ca:&{Cl*S«l 

(0126) ±fai/:te-a©t6f'P*«:», ZMP'&^m 

tsm^Bt-ri>zMPWLmmm <m i zxitm 1 3* 
n<on^9 h 1 oo<D^«r$^ft3«4gei«i!$±-rs 
(0127] 014—01 6{c^^j:5^c. aaii. ias 

Cite J: -sr. iSii. asaaa. RimMm>s:msmfL, x 

(0 12 8] 017~01 QiCB, O-^-X^ 
^i' • a;::^ h 2 0 OSrSHWlWCCfl^UfcW^ 

iaut&*tf 5 i * ©*jajscDa()# *0» 

(0 12 91 J'y^i'KJcOWj^tpoa^^; h i 
0 0*?S2l/*'5t»«ffit:3-a-/cl>i#«:». :5&JSjSi 

ifflSjgj&JVtft-riJitbri^stSSS (01 5*#M©c 

aiKi? n ooiD^Kiaav.^wnrr-sci*!^* 
(0130] c©j:^>&-ji©*iia6j»f^«{c*jt>-c, z 

MP«ll»«l» (01 2X»01 3*#M®C<!:) ^Srtf^) 
Ci{cJ:n>"C. ajKf H 0 0<Mg»*gfJg^tS-eigei 

(0131] *st>». ;&jej£ii£ejs*JWfi/-ci(rii 

OTl>S<m (01 5«#M(DCi) 3&>^. 01 8{C^ SO 
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^sWlMtcifij < J: 9 tcT -5 c i -c. jitf :*l^«:fS5«l:^ 
*aiiio-r. j^«i»Kv.*iii»tto«)«. c©i*, 

(0132] c<DJ: 5 tt-iS©*U8b8bf^*K:*5t>-c. Z 
MPtU»iKI13P (01 2X»01 3«r#MOCi) ^tr^ 
citcioT. aji<t^ M 0 0(D56»%«J£^bS-ttKgl 

[0133] **C>W. @<Eo-9eiJ«::/u-4't»l8* 

1 0 0(Oi^«6jSSV.*«3g3-t±ftfihS-a-SJ:5«:L/r 
fcJ:l> (01 9*#«8©Ci) . C(DJS^*>, ZMPH* 
[^19 (0 1 2X»0 1 3 «#M©C i) %^f ^ C itc 

<to-c. mm<j>viT^'j V 1 0 0(os5i&*«5E^bs-tte 
(0134] [iifi] eu:. 

f^OT^jdSbmscitaaw-c**. 

(0135] 2f:H^*Call*'C», a # h <D{m\£ -7 ^tt 
5i. «:$^a-Jl'«6t. «i#3-llk7iC>5 3aftBE 

oft:*!. KaJCfiiSttAKMiajKi' H 0 0 iJglKDfc 
h •?>-9- Jl/ft i'© 2 S.S.i[0nm'&<DMi^^ * :iX A i © 

(01361 S-rStC. 0?^.^-C3t:#6?g*gB^ 

i,r#ft:©-c*o. iS5ew«:»«?sn-s-^tr-c«^cv>. 

:4i:%qS©S@%^Kr£Aii£>(C». SSg(CigtSl/A:#flF 
liJ*©«5H©ffll*#R»^'^*-C* S. 
(01371 ##©fcJi>. AlfflSiP'K--' ^©M«i5*f*^^ 

«teS«02 O(c0j»O'r43<. m\^v:m-r0ixit. mm 
®5*>6±w. WMfflfe. utriit. *ir7so«#aiJ8*»6 

1 1 *-C©l5ffl* rf*:»a»j tVfZf. fc h©P«£;cffl^ 

•r«, *ft:, w^mo'i^m.fismtBii ii>>^mmB 

1 0*-C©teH& rsSPj «:f*Mg5l 0». t 

h©^«*i^isaf*«3Krsfpffi*«^s, 
ASNSiii i.fc»)T©:^iijssiJi 2. jmmi4. Tjmi 

(0 13 81 «te. 02 1«:«. AiaiaajKf h®ffi© 

Riffli*f'ju«fiS*0)»b-cc>^. i§i0K^-rm. 

Mgp 1 0 «Wl/ttt,»jSr0 2 0 {C^l/ft:0li{«fflii-r 
«SlI©«l*«:oi»rtt0«r#JS3nyfct>. 

©±i*©a«jtrtt^3K;^7?&ife!>. iiu. /sfi^^f'^-^iSf^sii 

©Ktf^cif. SmSfi«)©AIBMnjKf h©lS^. ±<*© 
tt»«SLid:V»«^3&t<i>-&. 02OKc;02 1'C 
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[0 13 9] 

t/Htf r S c i k: J: 0 at -> *^-r 2. c 

Hlt*)»<ci«:j:0. aSO*^tfJ;»)fei'-^:^-5!»i' lo 
[0141] **BJK^*WS;««)aji<i- Kcj;n«. 

[0142] mft^Ls. y h». ?»*:^i^tc»ofcjt?f:& 
[0143] $ttti. m^abn7i(v hifi-i&ommsbf^ 

•) «»3c3£ft(Iffll«:tf ^ C i -C, ff*tt>©0 # 9 h ©IE® 
*E«±^*C«b*i-C#S. 40 

m 1 ] :^^m<omml^^s*l^>^Mmo^y n 0 0 

[02 ] *»W<3^«JiK:«Sn.5Afffla!cijK?» MOO 
[03 ] AIfflSO>i*i» h 1 0 0©ja¥«:ci-9- • Xir 

[04] AraSa>J<5» h 1 0 0©jaJF«:n-9- • xir 
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[05] a-^ • x-ir-f-^>y • o^-f h20 0«:ffi 

[06] MJStCP--^ • T.T-f' A"^^ ' ^x-y h2 0 
O^KOW^/cAMMajii-y h 1 0 0*JKa«ftiferS 

[07] WfiKP— 9 • X-ir-f'^^*'* ajr^tf h2 0 
0=&KO#ltfeAIWSajt«--' h 1 0 0*iKIH*ftjt-r* 

[08] :4:9ltti0<(c^^AHIMci>K-y h 1 0 OffiJMkt 
5 a iK«fiS*7^ii'*^&!j«:7}^ L/C0-C* 

[09] 3t:^0!)K:^^A^MP:l<»^ h 1 0 0©$IIjSl£^ 
Xf^A«fiS*«5!CWtC5^L/c0-C*S. 

[010] ^im\^%i>mimm<D^(r>^t^^m-K 

[011101 OKn^l/fensKf V 1 0 0©5mj^^ 
*f';KC*jlt5Hga5^2©*£A0-C**. 
[012] ^iteW{c<^SAMMcisKf h 1 0 0*i^3£ 

[013] :*^tSC^K:<^SAraSfPsK5r h 1 0 o*i3es 
>«a»f¥*tf ^ c i*i-C*.5JRg|J)II»© 

s«fflii!Hffi^]ffl©fa©m^o/c7 + - h-c*i. 
[014] P--7 • >y • h 2 0 0 4 

S^ttWtci^l/fcWJI^ttPsKy h 1 0 QifiT.^--^ 
H > tfm'^^Vi ^ <!: #©SSJS©tt# bJtS-C* 
0. ,t»)aft«J«:». PiK-y H OO^riitjt* -stasis 

:&:^rrSjCC]SllHl 3 i t ©JEJS©«j€f U fc0-C* 

[015] P— :3L-5' h2 0 04 
SBj«i»K:ig«OfcWaSB:86PJK5' H 0 0*s;^dr— 
•/ >i'ttfP*tf 9 t#©SJSje©tt* *5%bfc0t?* 
0. J:«J:^(*fi«>K:».'pjJ?->' h 1 0 0*il:jt*4t>«iE 

[016] P-5 • X-!r-f-^ >4/ • a^5» h 2 0 0* 
«pJ«|JWtCil«OfcWlSi^«l)P'Kf M 0 0*i;^er— f 
V > i'f&flf *tf ^ i *©«iajS©l»* 1/ 3^0-0* 

0. P;iff H 0 0%ii:)i*S<,i»2E 

[017] P-^ • xer-f-/>5i'- jLr::» h2 0 0« 
SBlStt«i«:«g«LfcWiSC^«iP'i<f h 1 0 0*J;^y-f- 

0. J:0*(*ft«J«:tt. pjj<y H 0 0*«ifiSJyf/X» 
<l«±3-lfS<b*©jaiS©Sli**mly/'c0-C**. 
[018] P-5 • :^^-T<>if ' JtJiy h2 0 0* 
SBl«llHI«:i?itUA:Ml^«lP>K» h 1 0 QjWxer— ?• 
^ >yj6f^*t7^>i*©&fijSO«&**ml/fc0-C* 
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(H 1 9 ] a-v • T.'r^^^'^tf ' Jt-f h2 0 0* 
#TiJ«ll«l«:$|«LfcW3C^a«)CIiJ<.^ h 1 0 0*l;^'Jr— 5- 

1 • 

3" 
5- 
7" 
0 

1 1 



2-mKasa-*A 



1 3-*lrMI5tr9 5='tt. 1 4-#«rKISSn-;H* 
1 5 1 6-«BII®a-tt . 



a4) #582 00 1 -1 38 27 2 
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* 1 T-JSMgiSl^-y^W. 1 8-)aMS15n-;Hft 

1 9 -KMSif 2 0 "'^wmy^v f-^ 
2 1 -jaiTKiffip-JH*. 2 2 -jeap (sjs) 
3 0 "Siepi- h . 4 0 •••«j$*aija- V h 

5 0 •SSfiP J.- vY. 5 1 •••±W:i- 2' h 

5 2 -WMSSJ.- i. h . 5 3 -tinifiia.^ •> h 

6 0 •JWSIJ Jt- f h . 6 1 •••:A:liailai. » h 

6 2-)^Mgi5a-s, h. 6 3-llg|Jaiy h 

8 0 •'•WM:3-=- vV. 8 1 -^ftntaiaiJ 

9 1.92 •••S«filiiS-fe>-!^ 
9 3-5fif^42>-y- 

1 0 0 "AMMP>i<i' h 
200-a— 5 ' Tsir-f-iiyif ' V 
20 1 

2 0 2-;V-< F • U-JU 
2 0 3 " .X 
2 1 1 A •• Ki^ 

2 1 1 B-v^i^P • 
*20 2 1 3-i>3-d<' (liettWtl-) 
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